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undergoing cardioversion ~24 hours after TEE. At 6 months follow-up the presence of 
SR or AF was available in 276 patients. Baseline clinical variables and TEE parameters 
were compared between these Qroups. 
Results: At 6 months follow-up, 194 (70%) patients were in SR and 82 (30%) patients 
were in AF. Baseline clinical and TEE variables are displayed in Table 1 (’ p<O.O5). 
Patients in SR were statistically older (p=O.O2), and showed a trend towards having less 
congestive heart failure (CHF) (p=O.O8). SR patients also lacked severe mitral regurgita- 
tion (MR) (p=O.O04) and left atrial (LA) and left atrial appendage &AA) SEC (p=O.O2). 
LAA emptymg velocity was not associated with SR maintenance (p=O.86). 
Conclusions: At 6 months followup, age <= 70 yrs, absence of severe MR and lack of 
SEC predicted maintenance of SR following successful cardioversion of AF. Both clinical 
and TEE factors are useful in predicting SR maintenance 6 mos following AF cardiover- 
sion. 
Table 1. Predictors of Sinus Rhythm Maintenance at Six Months 
Atrial Fibrillation Smus Rhythm P value 
(“=82) (n=276) 
Age (years) 68+ 12 65*13 0.06 
Age > 70 years (%) 52% 37% 0.02’ 
Female (%) 32% 29% 0.63 
CHF (%) 38% 28% 0.06 
LA Diameter (cm) 4.9 * 1 .o 4.9 * 0.9 0.73 
LAA area (cm’) 6.1 r 2.7 5.8 * 3.2 0.36 
Maximum LAA Emptying Velocity (cm/set) 37 * 19 37+20 0.88 
Severe MR (%) 7% 1% 0.004 
LA & LAA SEC (%) 44% 29% 0.02’ 
1214-38 Effect of Mitral Regurgitation on Left Atrial Clot and 
Spontaneous Echo Contrast in Patients With Severe 
Mitral Stenosis 
Kewal C. Goswami. Anandaraja Subramania”, Rakesh Yadav, Kewal K. Talwar, All India 
Institute of Medical Sciences, New Delhi, India 
Background: The hypothesis that mitral regurgitation (MR) may prevent stasis of blood 
in left atrium (LA) and thus prevent spontaneous echo contrast (SEC) and clot formation 
I” patients with severe mitral stenosis (MS) remains to be established. 
Methods One hundred patients with severe MS (area < 1 .O cn?) and 2 mild MR (groupl) 
were prospectively compared with 200 patients with isolated severe MS (groupll) and 20 
controls. All the patients underwent transesophageal echocardiography for evaluation of 
LA/LA appendage (LAA) clot, SEC, and LAA function. (LAA - area, ejection fraction, LAA 
filling and emptying velocities and their velocity time integrals.) 
Results There was no significant difference in age, duration of symptoms, and mitral 
valve area in both the groups. Group I had significantly more atnal fibrillation, larger LA, 
and LAA area and significantly less SEC and LA clot compared to group II (Table). 
Comparison between MS and MR. Isolated MS and controls 
Group I Group II Control 
Atrial Fibrillation(%) 40 27.5t 
SEC(%) 36 56.5t - 
WLAA Clot (%) 8 25t 
LA Area ( cm 4 39.2+1X6 31.9*10.0t 13.0+2.1’$ 
LAA Maximal Area 7.5e2.6 6.0k2.47 2.8*0.7’$ 
(cm ? 
LAA Ejection Fraction (%) 37.1~10.8 35.8i15.6 61.1+10.2*$ 
LAA Emptying Velocity( cmlsec) 21.8+9.8 2O.li9.9 46.6tl8.4’$ 
LAA Filling Velocity( cmlsec) 29.5+13.1 25.lkl2.5 42.6+21.6’$ 
p significant between group I& group II (t); group I 8 control (‘); group II 8 control ($). 
LAA function parameters in both the groups were similar. In group I 40% had grade I & II 
MR and 60% had grade Ill and IV MR (scale of I to IV). No patient in group I had LA clot; 
all clots were in LAA and only with grade I &II MR. 
Conclusions Despite similarly depressed LAA function in both the groups, group I 
patients had significantly less LAA clot and SEC. We conclude that in group I presence of 
any degree of MR confers a protective effect on the development of LAA clot and SEC. 
This protective eflect was absolute with grade Ill 8 IV MR. 
1214-39 Relation Between Left Atrial Appendage Function and 
Abnormal Hypercoagulability in Patients With Atrial 
Flutter 
Kenli Sakurai, Tadakazu Hirai, Keiko Nakagawa. Tomoki Kameyama. Takashi Nozawa, 
Hidetsugu Asanoi, Hiroshi Inoue, Toyama Medical and Pharmaceutical University, 
Toyama, Japan 
Background: Thromboembolism might be hlgher than previously recognized for patients 
with atrial flutter (AFL) based on findings of transesophageal echocardiography (TEE). 
To evaluate the potential prothrombotic state in patients with AFL, TEE findings and 
hemostatic markers were compared among patient groups with AFL, normal sinus 
rhythm (NSR) and chronic nonvalvular atrial fibrillation (AF). Methods: In 33 patients 
(mean age 61 years) with AFL, 58 patients (88 years) wth AF, and 27 patients (61 years) 
with NSR who underwent TEE, plasma levels of markers for platelet activity (platelet fac- 
tor 4 (PF4) and Pthromboglobulin (PTG)), thrombotic status (thrombin-antithrombin Ill 
complex (TAT) and prothrombin fragments 1 and 2 (Fl+2)) and fibrinolytic status (D- 
dimer and plasmin-a2-plasmin inhibitor complex (PC)) were determined. Results: Tran- 
sthoracic echocardiography showed that left atrial (LA) dimension was larger in patients 
with AF than in those with NSR and AFL (AF. 45 * 1: AFL, 38 * I; NSR, 35 f 2 mm, 
~~0.01). There was no significant difference in left ventricular (LV) ejection fraction 
among the three groups. Prior embolic events and hypertension were observed more fre- 
quently in patients with AF than in those with AF than in those with NSR and 
AFL(peO.05). Left atrial appendage (LAA) blood flow velocity in patients with AFL was 
higher (~~0.01) than that in patients with AF. but was lower (pcO.01) than that in patients 
with NSR (AF. 25 f 2; AFL, 48 * 4; NSR. 60 i 4 cm/set). Dense LA spontaneous echo 
contrast (SEC) was found in 3 patients (9%) with AFL and 16 patients (28%) with 
AF(p<O.Ol). There was no significant difference in plasma levels of hemostatic markers 
between AFL group and NSR group. AFL patients with impaired LAA function (LAA flow 
< 30 cmlsec. dense SEC or both), however, showed higher level of D-dimer and P-TG 
than those without impaired LAA function (D-dimer; 2.0 * 0.8 vs. 0.4 * 0.1 pg/ml, PTG; 
80 * 22 vs. 34 t 7 @ml. pqO.05). Conclusions: Patients with AFL as a whole are not in 
the prothrombotic state as compared with those with AF. However, AFL patients with 
impaired LAA function are at potentially high risk for thromboembolism and might require 
intense anticoagulation. 
1214-40 Is Surgical Closure of the Left Atrial Appendage Useful 
for Preventing Cardioembolic Events? 
Birke Schneider, Claudia Stijllberger, Klinik fiir Kardiokgie, Stadt. Krankenhaus. Wbeck, 
Germany, II. Medizinische Abteilung. Krankenanstalt Rudolfstiftung. Wien, Austria 
Background: Closure of the fibrillating left atrial appendage (LAA) has been recom- 
mended during valve surgery to decrease the future risk of embolic events. However, 
patients undergoing surgical LAA closure have not consistently been reevaluated by 
transesophageal echocardiography (TEE) for complete LAA obliteration. 
Methods and Results: During a 7-month period, 5 female patients (age 72-81 years) 
with intermittent (n=2) or permanent (n=3) atrial fibrillation underwent surgical LAA clo- 
sure at the time of mitral and/ or aortic valve surgery. TEE performed 2345 days after 
the procedure demonstrated incomplete LAA closure in all patients due to disruption of 
the closure line and partial recanalization of thei sutured orifice. The size of the LAA ori- 
fice ranged from 3 to 20 mm. All patients demonstrated a relatively high flow velocity at 
the LAA orifice (0.33-2.2 m/set) whereas the flow in the LAA body was very low (~0.2 ml 
see). Compared to the preoperative TEE, spontaneous echocardiographic contrast was 
much more intense in the LAA body than in the LA cavity in all cases. In 1 patient a 
thrombus within the LAA was detected which had not bee” present on the preoperative 
TEE. One patient suffered a stroke 4 weeks after attempted LAA closure despite an opti- 
mal level of anticoagulation. 
Conclusion: Surgical LAA closure was incomplete in all patients, resulting in blood stag- 
nation and a” increased likelihood of clot formation. Facilitated by a high velocity jet, 
thrombi form the LAA may pass through the “arrow LAA orifice into the systemic circula- 
tion. Thus, incomplete surgical LAA closure may promote rather than reduce the risk of 
stroke. 
1214-41 Left Atrial Appendage Morphology: Comparison of 
Transesophageal Images and Postmortem Casts 
BStoellberper. Giinther Ernst, Elisabeth Banner, Josef Finsterer, J&g Slany. KA 
Rudolfstiftung, Wien, Austria 
Backgrounct The left atrial appendage (LAA) has a complex anatomy. Aim of the study 
was to compare I) transesophageal echocardiographic (TEE) measurements of LAA 
with postmortem LAA casts and 2) the accuracy of diagnosing LAA thrombi by TEE with 
postmortem findings. 
Methods and Results Included were 12 patients who underwent TEE and autopsy. By 
TEE, the LAA length, area and orifice diameter were measured and the LAA course and 
number of branches was estimated. The LAA casts were described regarding course and 
number of branches. The orifice diameter, the distance from orifice to apex and the cast 
volume were measured. TEE measurements of LAA length and area correlated well with 
the cast volume (r= 0.6 to r= 0.93). The TEE LAA orifice correlated better with the LAA 
cast orifice when measured in the horizontal @0.89) than in the longitudinal plane 
(r=O.46). TEE measurements of LAA area and length did not correlate well with the dis- 
tance from orifice to apex of the LAA casts. The agreement between TEE and LAA casts, 
concerning LAA course and the number of branches was only moderate. In one patient, 
a false positive diagnosis of a LAA thrombus OccurredConclusIon: LAA Size and orifice 
diameter can be assessed reliably by TEE, preferably in the horizontal plane. The com- 
plex LAA morphology hampers measurements of LAA length, branches, course and 
diagnosis of thrombi. 
1214-42 Age Related Changes in Left Atrial Size and Geometry 
Gerard P. Auriaemma Deepthi Mosali. Craig S. Vinch, Jeffrey C. Hill, Theo Meyer, 
Dennis A. Tighe, University of Massachusetts Medical School, Worcester, MA 
To investigate age-related changes in left atrial (LA) and left ventricular (LV) structure, 
we performed 2D directed M-mode echocardiography in 220 normal individuals from 19- 
84 years of age, and analyzed the data by age quartile. LA size was recorded in the stan- 
dard parasternal (PLA) view as well as in the apical view (A4c). Results: There were no 
significant differences between age quartiles with regard to height/weight/BSA or gender 
distribution. LV cavity dimensions declined with advancing age, while wall thickness and 
relative wall thickness (RWTd=P*posterior wall thickness/LVIDd)increased, leading to 
more concentric geometry. The diminution in LVlDd was offset by an increase in PWTd, 
so that LV mass index did not change significantly. In association with these LV changes, 
LA size Increased with advancing age in both the PLA and the A4c plane; accordingly, 
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the ratio of these two parameters did not change. Conclusions: (1)Normal aging is 
associated with concentric LV geometry but not necessarily more hypertrophy. (2) In par- 
allel with more concentric LV geometry, there were increasas in LA size, in both planes 
(“magnification”), which may relfect subclinical diastolic dysfunction and attendant 
increases in LA pressure. (3)The diagnosis of left atrial enlargement should be made with 
reference to age-derived normal values. 
Age LVIDd(c RWTd’ LV Mass/BSA EF LAPLA LA A4dPLA 
group m) (flZ) (%) (cm)’ A4C(cm) ratio f 
17-36 4.8+0.3 0.32+0 84212 66+5 3.1 LO.4 4.ao.4 1.4io.5 
.04 
37-47 4.720.4 0.35fl 69+10 E&5 3.420.5 4.7io.5 1.420.5 
.04 
48-61 4.520.4 0.38+0 70214 65+4 3.520.5 4.720.4 1.420.5 
.07 
62-88 4.2iO.5 0.46s 73211 6625 3.720.4 5.1+0.05 1.520.5 
.lO 
‘pcO.05 by ANOVA 
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potential therapy to minimize embolic risk while preventing recurrence of AF in patients 
undergoing cardioversion or those with paroxysmal AF. 
1214-43 Assessment of Left Atrial Systolic Function During 
lsovolumetric Atrial Contraction: Interest of the 
Pulmonary Vein Flow A-Reversal Peak Velocity--About 
Eight Acute Normal Dogs Experiment 
Envan Donal Hlrotsugu Yamada, Don W. Wallick, Maureen Martin, James D. Thomas, -I 
Leonardo Rodnguez, The Cleveland Clinic Foundation, Cleveland, OH 
Background: Evaluation of left atrial (LA) function is problematic but relevant for con- 
gestive heart failure care. Doppler parameters are affected by loading conditions and LV 
function. We have thus developed an animal model where we can provoke isovolumic 
atrial contractions (IVAC) by timing ventricular premature beats (PVC) at the time of atrial 
systole with simultaneous Doppler recording of pulmonary vein flow. 
Purpose: Evaluation of the relationship between pulmonary venous A-reversal wave 
peak-velocity (PVA) and invasive LA pressure (LAP) as LA dP/dt max during provoked 
LA isovolumetric contraction. 
Methods: Using an open-chest mongrel canine model, we recorded high fidelity LA pres- 
sure and simultaneous transesophageal echocardiographic PVA patterns. PVC’s were 
obtained pacing the right ventricle. PVC’s were timed to provoke a premature mitral valve 
closure at the time of atrial contraction. 
Results: We studied 8 dogs during three consecutive inotropic-lusitropic conditions: 
baseline, dobutamine infusion (5 pg/Kg/min) and esmolol infusion (50 pglKg/min). By lin- 
ear regression analysis, we demonstrated a correlation between invasive assessment of 
LA function and PVA. The relation between peak-A LAP and IVAC LAP was character- 
ized by R=0.40, p=O.OOl, SEEc5.05, and Rc0.46, pcO.001, SEE=3.81 if peak-A was nor- 
malized for preload changes. The relation dP/dt max, PVA was characterized by R= 
0.47, p<O.OOl, SEE= 79.37. Bland and Altman graphs confirmed PVA reliability. 
Conclusion: These results showed appropriate timing of PVC’s can provoke IVAC and 
marked increase in LAP. Atrial reversal Doppler velocity of pulmonary vein flow accu- 
rately reflects LA invasive function assessed during isovolumic contraction. This tech- 
nique may useful evaluating the effect of drugs or intervention on atrial function in animal 
models of congestive heart failure. 
1214-44 Ascorbic Acid Accelerates Left Atrial Mechanical 
Recovery Following a Brief Duration of Atrial Fibrillation 
Hirotsuau Yamada, Richard A. Grimm, Neil L. Greenberg, Erwan Donal, Yang-Jin Kim, 
Deborah A. Agler, Youhua Zhang, Shaowei Zhuang, Kent A. Mowrey, David R. Von 
Wagoner, Todor N. Mazgalev, James D. Thomas, The Cleveland Clinic Foundation, 
Cleveland, OH 
Background: It has been reported that ascorbic acid (VC) reduces pacing-induced atrial 
electrical remodeling. We evaluated whether VC has an effect on left atrial mechanical 
performance following conversion of atrial fibrillation (AF). Methods: Five open-chest 
dogs underwent l-hour of AF precipitated by pacing followed by a recovery period (con- 
trol). VC (20 mglkg) was administrated and the control protocol was repeated. Transmi- 
tral (TMF) and left atrial appendage (LAA) flow velocities were acquired using 
transesophageal Doppler echocardiography at baseline, immediately post and every IO 
min after conversion. We normalized the velocities as a percentage of the baseline data 
and fitted them to the equation: y = p(l- exp((t,$)/TC)), where p is the plateau, b is x-axis 
intercept, t is time referenced to the termination of AF and TC is the time constant of 
recovery. 
Results: Immediately after cessation of AF, peak atrial TMF velocity (A) reduced to 61 * 
17 % of baseline in control, 69 f 10 % with VC. The peak emptying LAA flow velocity 
reduced to 25 * 7 % of baseline in control, 31 * 9 % with VC. The TC of A and LAA were 
smaller with VC than control (~~0.025, p=O.O30, respectively).Conclusions: Recovery of 
left atrial function following a brief duration of AF was accelerated by VC. VC appears to 
be effective in attenuating atrial mechanical remodeling thereby showing promise as a 
1214-45 Patent Foramen Ovale and Migraine With Aura 
Markus Schwerzmann, Krassen Nedeltchev, Frederic Lagger, Heinrich Mattle, Stephan 
Windecker, Bernhard Meier, Christian Seiler, Swiss Cardiovascular Center, Bern, 
Switzerland, University Hospital, Bern, Switzerland 
Background: Migraine with aura is thought of as a neurovascular disorder. Its specific 
triggers and the exact nature of the central dysfunction relevant in patients with migraine 
are not clear. Using contrast transcranial Doppler sonography, recent reports have 
described a right-to-left shunt after the Valsalva manoeuvre in 40.50% of patients with 
migraine with aura. It has been suggested that paradoxical microembolization might trig- 
ger migraine attacks. However, there are no reports regarding the relation between 
migraine with aura and a patent foramen ovale (PFO), using contrast transesophageal 
echocardiography for detecting intracardiac shunts. 
Methods: In 53 unselected consecutive patients with migraine with aura and 53 healthy 
controls, multiplane transesophageal contrast echocardiography was performed for 
assessing the presence of a PFO. Rssutts: In 21153 migraineurs with aura the foramen 
ovale was patent, compared with 9153 of the healthy control group (table). Furthermore, 
the PFO was larger in patients with migraine than in the control group (grade II or III in 
19121 patients, and 2/9, respectively; table). In a logistic regression analysis, the pres- 
ence of a PFO indicated a 4.4.fold increased odds for suffering migraine with aura, after 
correction for female gender. 
Migraine with aura Healthy controls P-value 
(ll=53) (rl=53) 
Mean age (years) 40 (21-61) 35 (19-58) 0.005 
Female gender (%) 62 30 0.001 
Patent foramen ovale (n. 21 (40) 9 (17) 0.01 
%) 
- Shunt > minimal 19/21 2l9 0.001 
- Mean shunt grade (O-3) 2.6 (l-3) 1.2 (1.2) <O.OOl 
Conclusions: The prevalence of a PFO is increased in patients with migraine with aura. 
The hypothesis, that migraine with aura might be triggered by paradoxical microembo- 
lism has to be investigated further. 
1214-46 Is There an Incremental Value of Contrast 
Transesophageal Echo to Assess Intracardiac Shunt in 
Patients With Negative Contrast Transthoracic Echo? 
Nadeem A. Afridi. Massachusetts General Hospital, Boston, MA 
Background:ln pabents with cryptogenlc embolic neurologlc events, paradoxical emboli 
through intra atrial shunts can be an important source. While this can be assessed by 
contrast transthoracic echocardlography (TTE) and confirmed by transesophageal echo 
(TEE), the additional value of contrast transesophageal echo is unclear. Method:We 
searched our database over the last IO years and identified patients where both a con- 
trast transthoracic and transesophageal echo’s were performed as part of the evaluation 
of a cryptogenic neurologic event (CVA,TIA, source of embolus. The relative ability of 
these methods to detect intracardiac shunting was compared using a clearly positive 
study by either or both methods as the gold standards. Results: Of a total of 102,818 
echoes performed over the IO years, 749 patients were identified in which transesoph- 
ageal echo was performed for this indication.Of these, 244 had a transthoracic echo with 
saline contrast (SC) within 1 month of their transesophageal echo. 
-iTE 
TEE 
Sensitivity Specificity 
93% 93% 
96% 98% 
PPV 
92% 
98% 
NPV 
94% 
96% 
Conclusions: Tranthoracic echocardiography with saline contrast can accurately assess 
the presence of significant intracardiac shunt in patients with cryptogenic neurologic 
events. The TEE echo has sliohtlv better sensitivitv and soecificitv but onlv in small 
number of cases where salinecdntrast bubbles were s&II in r&ber or appeared late 
did TEE orovide increased sensitivitv. Thus for sole identification of intracardiac shuntina. 
there is limited value of the addition of a TEE to a saline contrast 
